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1 Introduction 


Where f(x,y) is the function that needs to be integrated. The technique of per- 
forming a reverse double integral is to integrate the bounds of the inner integral 
with respect to the outer integrand, and to integrate the limits of the outer 
integral with respect to the inner integrand. This process can be summarized 
as: f dy |f dxf(x,y)dx] x f dx | f dyf(x, y)dy] 

In other words, performing a double integrall can be expressed mathemati- 
cally as the following equation: f dy |f dxf(x,y)dx] x f dx [f dy f(x, y)dy] = 


fa J dyf, y)ay x f ay J dxf (x, yar T : G > RT(g) =cw FIC, wldCdw 


This defines a function T which transforms a given element of the group G 
to a real number. 

Let Q be a set of functions {f1, fo,..., fn}. The generalized reverse double 
integral function is defined as: Frpr : Q9 > R 


Fror: Q RsothatF ror (fi, fo,---, fn) = se f fifa fa) dardoa.. dan. 


Leto € Sn be an element from the symmetric group Sn, and define a function 
Fp, such that 


For (fi, f2- fn) = sf (kato <- fo(n)) dzıdz2 ... dEn 


Step 1 : Simplify any terms in the expression that can be simplified. Step 
2: Unsimplify any simplified terms . Step 3: Unrestructure any restructured 
terms . Step 4: After all the steps have been completed, the original expression 
should be restored. 

Let Q be a set of functions { f1, fo,..., fn}, and let o € Sn be an element 
from the symmetric group Sn. The generalized reverse double integral function 
Frpr:Q— R is defined as: 


Frpr (fi, fe, TET Ín) E A (fo(1) fo(2) soe ise) dx ;dx wee dEn 


The generalized reverse double integral is related to other concepts, such as the 
generalized double integral, which can be expressed using calculus notation in 
the following way : 

Let Q be a set of functions {f1, fo,..-, fn}. The generalized double in- 
tegral function is defined as Fp; : Q > R so that Foy (fi, fos... fn) = 
f (fifa... fn) daida...dt,. Fpr : Q > R so that For(fi,fo,.--;fn) = 
if: (fifo... fn)dxidzo...d£n Let Q be a set of functions { f1, fo,..., fn}. The 
double integral function is defined as Fy : Q —> R so that Fy (fi, fo,.--, fn) = 
ee f (fifa see fn) d£nd£n—1ı e.. dx}. 


Fy: QR, Fr fearrad = + f das iiie «dr 


Proof for the Generalized Reverse Double Integral: Let Q be a set of func- 
tions {f1, fo,..., fn}. For any element o € Sn, we have 


FRpi (fi, fe, e.. Fa) =.. y (fo(1) fo(2) soe Jo) dxzıdzz wee dEn 


By the fundamental Theorem of Calculus, it stands to reason that : 


Shek ih (for) fo(2)-+ wee fom) dzıdzz sae din = J (foadzı) ‘| (fodra) pes / (Fotijdan) 


Proof for the Reverted Double Integral: By the fundamental theorem of 
calculus, 


Fy (fi, fo,---;Fn) = aif (lede d£nd£n—ı ...dz£ı = f (taden) f Gaiden). f (fader) 


S (fifo... fa) Gandia day = f (fadtn) f (fn-1d£n-1).--. f Gide) 


Group theory allows for other possible rotations on the function.For exam- 
ple, we could use the permutation group of order, n, Pn, to find other possible 
rotations, such as the cyclic permutation group Cn, or the alternating per- 
mutation group An, which is a subgroup of the symmetric group Sn. The 
cyclic permutation group Cn consists of all rotations o : Q —>» Q of order n. 
That is, for any element o € Cn, |o| = n. Let o be an element of Ch. Then 
Fpi (fi, fe, TET fa) eee a (fo 1) fo(2) soe fou) dx dx sae dEn 

The alternating permutation group An is a subgroup of S» consisting of 
all even permutations of order n. That is, an element o € A, is an even 
permutation if and only if o € S, and |o| = n. Let o be an element of Ay. 
Then 


FRor (fi, f2- fn) =. af (fo(1) fo(2) «+» fo(ny) dzidza... dan 


